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Where a satisfactory control of scale 
is achieved with white oil sprays it is 
most likely that a parasite is exerting 
some influence. On NO ACCOUNT 
should an organophosphate mixture 
be substituted over the whole of the 
orchard where this is the case. 
A further development of this 
technique for Western Australia, 
where parasite populations are an 
unknown factor, is to spray the 
alternate strips with the white oil 
sprays instead of leaving them 
unsprayed. The orchard then has 
alternate strips of white oil sprayed 
trees and organophosphate-oil 
mixture sprayed trees. This can be 
reversed in the next season. 
In this way scale population is kept 
down chemically and the parasites 
are able to survive. 
A common practice in some parts of 
the world where biological control 
exerts a partial reduction of the citrus 
red scale population, is to spray 
alternate strips of the orchard. The 
unsprayed trees enable parasite 
populations to build up and spread at 
a later date to the sprayed trees, 
which are left unsprayed in the 
following season. 
Where biological control is exerting 
an influence on scale population the 
indiscriminate use of the organic 
phosphate and oil mixtures can lead 
to an increase in scale populations. 
The citrus red scale's parasites may 
survive the white oil sprays but not 
the toxic organo-phosphate mixtures. 
I 
l They have liberated the following insects in the Darling Range, 
Gosnells, and Chittering district: 
Prospaltella perniciosi; Aphytis 
lingnanensis; Aphytis melinus; 
Aphytis diaspidis; Chilocorus 
circumdatus; Chilocorus hauseri; 
Chilocorus bijugus; Chilocorus 
kuwanae; and Comperiella bifasciata. 
•Orchardists and home fruitgrowers may have 
noticed that the California red scale is not the 
pest it used to be. Parasites have helped its 
decline. 
50 
Biological control 
Entomologists in many parts of the 
world have devoted exhaustive 
efforts to obtain effective parasites 
and predators of the red scale. 
The small yellow wasp, Aphytis 
chrysomphali, widely established in 
some areas, plays a part in 
controlling scale. This insect was 
introduced into Western Australia in 
1905 and became succesfully 
established in the Chittering area. 
In 1943 entomologists introduced a 
second wasp parasite, Comperiella 
bifasciata. This has been recaptured 
from the field periodically but its true· 
effectiveness in controlling scale has 
not been assessed. 
Between 1960 and 1963 the 
Department of Agriculture started a 
further parasite introduction 
programme. Entomologists obtained 
a range of insects from India and 
California through the 
Commonwealth Institute of 
Biological Control. 
The other method was a straight out 
white oil spray programme. 
The organo-phosphorus insecticides 
were introduced in the late 1950s and 
early 1960s. There was an upsurge in 
their use and they were added to the 
oil for the spraying of citrus for red 
scale. Chemicals such as azinphos, 
dimethoate and maldison, used in 
combination with new light spraying 
oils, were extremely effective at 
cleaning up bad infestations. 
However, they had to be applied 
thoroughly, and unfortunately in 
many cases this was not carried out. 
Instead of the high pressure high 
volume spray equipment which could 
give maximum penetration of the leaf 
canopy, concentrate-type air blast 
spray machines were used, which 
only partially wetted the infested 
twigs and leaves. 
This effectively killed the beneficial 
parasites without killing all the red 
scale. 
As a result the scale suddenly became 
severe and made even more sprays 
necessary. This occurred in many 
orchards which never had very severe 
scale problems, and proved that there 
must have been some biological 
control in the orchards before the 
sprays were applied. 
Control 
Before the advent of the new organo- 
phosphorus insecticides, orchardists 
controlled red scale by fumigation 
with hydrocyanic gas. This was a 
costly and messy treatment. Each tree 
had to be separately covered in a 
sheet and the gas generated either by 
the old 'pot' method through the 
interaction of potassium or sodium 
cyanide and dilute sulphuric acid, or 
by means of calcium cyanide which 
was available in both dust and 
briquette form. 
This was a fairly unpopular method 
for obvious reasons. Also there was 
the risk of damaging the foliage of 
the trees. 
Some of the world's entomologists 
describe California red scale, 
Aonidiella aurantii as the most 
serious insect pest of citrus, and in· 
some countries this is undoubtedly 
true. There was a period when it was 
a serious pest in Western Australia 
but recently its importance has 
declined. This decline could be 
attributed to the replacement of 
broad spectrum insecticidal sprays 
with a combination of parasites and 
the judicious application of oil 
sprays. Climatic conditions also are 
important because red scale is most 
severe in drier parts of the State. 
Origin and importance 
The red scale is found in California, 
South Africa, Israel and other semi- 
arid and subtropical regions. It 
probably originated in China. It has 
been in Australia for about 80 years. 
The scale attacks all parts of the tree: 
leaves, fruit, twigs and branches. 
They can become encrusted in severe 
cases. The insect also has a toxic 
effect. It can kill twigs, young 
branches and even the tree itself. 
Fruits with scale are unsightly and 
lose their market value. The 
California red scale is very important 
to countries which export their citrus 
because the fruit must be clean to be 
accepted. 
Unlike the black and soft brown 
scales, the red scale does not secrete 
honey dew so no unsightly 
accumlation of black sooty mould 
occurs. 
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